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set’s success.

April X3th, 1920,

Lotus Remote Centrols,
frome 3G/« far 2 raums

Lotus FVariable Condensers,
from 5/«

From all radio dealers.

JOTUS

COMPONENTS

LG QTR TR G ST TR OO TH T Y

Garnett, Whiteley & Co., Ltd., Liverpoel

?




Fopular Wireless, April 13th, 1929,

Universal.

Output

Transformer

lype “«G”
Power Transformer

Marconiphone Power Transformer, Model ¢ G."’—For

High Voltage Power Stage. The advent of the moving

coil speaker has created a need for the high power out-,

put stage, and Marconiphone Power Transformers

Models “ G and “H" are designed for use in con-

junction with Marconi U.8 and L.S.5 or L.S.5a valves

to meet this demand. There are three secondary windings—H.T., U.8
filament, and L.T. windings. Two models are available, the primary
windings being tapped for varying voltages in each case.

Model “* G ” for 200-250 v. mainsg .. .. Price, either model,
Model “ H *’ for 100-125 v. mains .. .. £2 15s. 0d.
Marconiphone New Power Transformer.—Models “L " and “M” for
AC. valves. These models have no less than five separate and distinct
windings and will supply both H.T. and L.T. from A.C. mains to Marconi
Indirectly and Directly Heated Cathode Valves, thus forming the

foundation of all mains drive receivers.
Model “ L ” for 200250 v. AC. * .. .. Price, either model,
Model “ M " for 100-125 v. A.C. I £1 17s. 6d.
Both at frequencies of 40 cycles and over.

Marconiphone Field Transformer, Model * J.”>— For Moving-Coil Speakers:

in conjunction with a Marconi U.8 Rectifying Valve and a 4-mfd. con-
denser, will supply 120 milliamperes at 120 volts. Designed for Moving-
Coil Speaker field windings requiring 100-120 milliamperes and having
a resistance of 800-1,000 ohms.

Model “ J *’ for 200250 v. .. .. .. .. Price, either type
Model ““ K "’ for 100-125 V... s £1 17s. 6d.
Marconiphone Power Transformer,” Models ‘“C” and *‘D.”—Ior
K.H.1 and K.L.1 Valves, providing an * all mains drive "’ for the receiver

and entirely replacing H.T. batteries and accumulators.
Type ¢ C ” for 200-240 v. mains .. .. Price, either type,
Type “ D" for 100-120 V. mains d. £1 17s. 6d.

Among the wide range of rigorously
tested Marconipkone Transformers
there are models to suit the needs of
every constructor.

Marconiphone Universal Output Transformer.—
Designed for use between the loud speaker and
the last valve in a receiver. Its tapped primary
and secondary windings enable the impedances of
these to be balanced so as to obtain maximum
volume and purity. The primary winding is
centre-tapped, and the whole matches a Pentode
valve. The secondary is tapped at approximately one-third.
The smaller section matches loud speakers of 500-750 ohms,
the larger is used for .those of 750-1,500 ohms, and the whole
is for the standard resistance of 2,000 olhms. Almost any
input and output conditions may thus be carefully matched
for improved volume and quality. Price 20/-.

arype “ Jll
ower
Transformer

Wrile sentioning * Popular Wireless,” for full particulars of all Marconiphone Transformers,

THE MARCONIPHONE CO., LTD. (Dept. P), 210-212, Tottenham Court Rd., London, W.1

Showrooms: 210-212, Tottenham Court Road, London, W.1, and Marconi House, Strand, W.C.2.
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Everyone is thrilled when
first they hear a Set with
Cossor Valves. Cossor
Valves give loud, clear
music—real melody that
charms the ear. Change,
now to Cossor Valves—
there are types to suit
every Receiver for
use with 2, 4 or 6
volt Accumulators.

' BRITAIN’S FINEST VALVES

Adv. A. C. Cossor, Lid., Highbury Graes Lord., 155, T, e a0 @)
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RADIO NOTES AND NEWS.

From Noise to Noise—The Liverpool Station—Next, Please '—Wireless Heating—Ferranti’s
Good Deed—History of a *“ Fan’—** Fig-yers.”

Yet Another Farewell.

S I write I hear the little bird whisper
that the B.B.C. has said a tearless
good-bye to yet another popular

band, that of the Hotel Cecil. Most pro-
bably the murder will be out before you
see thesc lines. No doubt this process of
elimination is all for our good. but yon
don’t notice any of the more dry-as-dust
features of the programmes getting axed.

From Noise to. Noise.

THE atmosphere of “talks” has so
influenced Mr. R. E. Jeffrey that he
has joined British Internatignal Pic-

tures, Ltd., in charge of the Sound Pro-

duction Dept. I am sure his productions
will be as sound as a bell. Having had our
little joke we wish Mr, Jeffrcy the best of

Inck. During his sojourn with the B.B.C.

he did well for the public and for the art

of broadcasting.

More ““ Proms ** This Year.

AM glad to say that the B.B.C. has

decided to hold an eight weeks’ season

of Promenade Concerts this year. Sir
Henry Wocd will conduct and they will
begin on August 17th and end on October
12th. Quecen’s Hall, I presume. If you
want a change, why not drop in on a few
of these * Proms” ? Jolly crowd and
generally real music. There is a some-
thing there which cannot be feit and heard
via the B.B.C. Try it!

Flying and Radio Grow Together.
FRENCH concern, the Aerial Naviga-
tion Company, which is shortly to
open a transport line between
Marseilles and Beyrouth, has decided to
set up & wireless system to co-operate in
the service. Primarily there will be four
stations built—at Athens, Corfu, Beyrouth
and Bastia. Transmission will be on long
and short waves, telegraphy and telephony.
Plans for a wireless system for the British
air service to India are already being
executed.

The Liverpocl Station.

HE B.B.C. annountes that the Liverpool
Station has now been included among
those stations transmitting on the

national common wave-length of 2885
metres (1,040 kilohertz), which is ultimately
to be adopted by practically all British

relay stations. As the Liverpool Station
at present transmits on a frequency of
1,020 kilohertz (294-1 metres), the change
is so slight that very little, if any, readjust-
ment of listeners’ receiving apparatus should
be necessary.

Next, Please !

BURIED deep in a Somerset village the
cobbler was discovered ‘listening
in” The observant visitor, noticing

that between one hairy ear and one ear-

piece the old chap had stuffed a wad of
newspaper, asked questions.

* Well,” said the listener, * this here’s me
good hear, an’ that *un’s me bad *un. When'
I has both a’ goin’ the bad ’un sort of
’ampers the good ’un. So I shuts ’im off.”

_ Reminds one of the tailor who went out;
in a boat to the rescue of a bather, using one
oar. He said that two hampered him.

And Here is the Next.

RED Indian was given a radio set,
and the donor sat by during the
try-out, to observe the effect. First

a lady sang, “ Summer is a comin’ in.”” No
remarks from the red man. Then a man sang
a song about harvest. Not a'
muscle of the red face moved.
Next, a. lady sanz about

AN AMERICAN SUPER-STATION.

AN T W N e A

This view of the Los Angeles broadcasting station, K F I, shows how

the giant aerial masts are erected on a tall building,
6,000 miles from England, ity programnes have been picked up in

{his-counfry.

pro”
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g

spring. No movement. Then
a man sang, ‘‘ Blow, blow,!
thou winter wind.” The
Indian gravely handed cver,
the *phones. * This thing lies
like a trader,” he said. *Give
me somc rum and blankets
instead.”

Those Small Beginnings,

THE Grand Duchy ot

Luxemburg has saved

up its pennies and
bought a nice ickle radio
station, * Radio-Luxem-
burg.” So powerful is it
that it can be heard all.over,
the State—and almost over
the other side of the wall.!
The State has an area of 998
square miles, by the way.
This is the spirit I like to
see.  ““Small but proud.”
“ Luxemburg will be there.”
etc. I hear that Monaco is
making a capital-levy for the
purchase of a drum—for
broadeasting ; and that
Andorra (175 square miles)
is  experimenting with hol-
lowed trec trunks.

Find the Parent.

UCH as I admire the
gifts of imagination
and prophecy with

which Mr. David Sarnoff is
endowed, I eannot agree
(Coustinved on next page.}

Although
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NOTES AND NEWS.

(Continued from prevous pege.)

with his claim to be the father of
broadcasting hecause he suggested it in a
memerandum written in 1914. Surely our
own national * Punch” earned the honour
way back in the Middle Vietorian era,
when it published a picture of a contraption
with dials on it, and of a lady telling the
butler to be surc to turn on the grand
opera at nine o’clock.

India Steps Back.

ELANCHOLY is the news:that the
Indian Broadcasting Company has
.turned to the broadcasting of adver-
tisements in order to swell its revenues;
firstly, because, I think, the step is retro-
grade, and secondly, because it argues
that something i8 unwell in the state of
Indian broadeasting—symptoms we have
already noticed, at the time of laffaire
Dunstan.- - Undoubtedly this is a case for
- help from the Government of India, as I

have before urged.

) . Wireless Heating." .
Ol\' DIT—F have been -reading -the
Y “ Woman’s page ” of my newspaper.

and picked up that saucy bit—on dit
in Paris that Mr; J. Risler has-discovered
wirelcssly-operated heating plants in Ger:
many. Powerful waves of from two to three
metres long .are caused to excite filaments
in vacua, thus creating- electric radiators:
I don't feel much impressed with the
French gentleman’s visions for a radio-
heated - Paris, though he may succeed i
toasting a bit of -cheese by wireless—radio
rarebits, eh ?

- Ferranti’s Good Deed.

Il\' our, issue of March.9th, page 1343, we
L published a phetograph of a pavement

artist’ drawing a, picture of a trickle-
charger. The story behind this is a nice
one. Ferranti's engaged’ him for a day,
and he succeeded in “ drawing” a crowd
80 big that the police stopped him. He was
engaged again at the time of the Olympia
Radio show, and again the police chipped
in. - However, he raked in enough during
the three days of Ferrantism to pay his
debts. He is now in a job—and has got
married.

Wireless and Weather.

THE Symons Memorial Lecture of the
Royal Meteorological Society was
delivered on March 20th, and dealt

with wircless and weather. Many interest-

ing facts were given, amongst which was
that. the results of weather obscrvations
made all over the northern hemisphere are
received by the central forecaster within
six hours, thanks to radio. It was stated
that in a tropical night * atmospherics”
may arrive at the rate of 3,000 to 4,000 per
second ; that the average atmospheric is

100,000 times as strong as a readable signal,

and that the' average one received in

England is of such strength as would be

sent out by -a storm 2,000 miles away.

Fultograph and Weather.
‘I, preeeding note reminds me of the
inereasing popularity of the Fuito-
araph system of picturc transmission.

lu adddition to the broadeasting of pictures-

fur entertaiinment purpeses there is a Iarge

. * Private and Personal.

Popular:cWiveless; April 18t0;-1923.

and.useful ficld for this methed in the dis- Long-Distance Fans Wanted.
tribution of rweather. maps~and meteoro-  THR-directors of that enferprising 7 L O
logical “data—a- field :which the R.AF. is £ (Nairobi), which works on 400 metres
already explormg. ‘I, hear that a film and 31- metres, would be very glad to
called “ The Fultograph Story,” incorpor-  have reports on the reception of that
ated in-the well-known Patheé Pictorial, has  gtution in Great Britain. The hest times
had a large buoking. to listen here for 7 L O are from 4.0 p.m. 0
7.0 pm. (G.M.T.) on week-days, and from .
7.9 p.m. to 8.0 p.m. (G.M.T.) on Sundays.
-I presume -that the reports should give
date and time,-strength (L.S. or *phones)
and some data about the set, number of
valves, ctc., besides notes on fading and
g0 forth.

History of a ** Fan.”

OU who have eclimbed .up from
your marvellous first crystal or one-
valver, through numberless experi-

ments, till you reached the set by which
you now swear, nay occasionally like to
read the radio life history of a_fellow-fan.
Here’s one, that of W. G. (W. Norwood).

.:1__mmnumnummuummmnmm|mlmumnuummummg
SHORT WAVES. =

We understand‘that women are not using
the transatlantic -{elephone to any great
extent.  Judging by the time we waited
outside a eertain telephone call-box the other
day,-we can qu‘ite helie:e this, .

‘AT THE STUDIO DOOR.

The Pot and the Kettle.

HE other de'r.y, while I and a féw select
radiomaniacs Wwere babbling of
screened-grid  valves, an outsider

remarked that we were not talking English.
He was very superior, not unpleasantly,
-and said that being a fishérman he preferred
the English of Izaak Walton. It so hap-
-pened that last night I struck acquaintance
with- two - anglers who were discussing

' Studio Manager:  Whet's fhe matter P You Baster plans, and their jargon! One
look all in.» = ° was _going “ Gundling for snerb.”  The

- Bedtiuie Story-teller : *‘ I had to burry down
without anything to eat. I slept in to-day.*®
Stadio Manager : -*“ Well,» make it snappy,
and get on the'rir with your bedtime story.”—
¢ Radio News.“’

QTN

other.was going “ Sliking for carp.” And
-someone else was going “ Cratchelling for
bream.” 'That is as nearly as I 'can re-
eolleet the words. Pot-and kettle !

- *

A woman in a provincia! police-court
recently declared that the wireless.. waves
came through.her gas-pipes, burnt her hair,
and threw her gut of bo:d.

‘¢ Fig-yers.”’

OR-, as we should say if the B.B.C. had

not . corrupted our speech—figgers.

A 15 cents. publieation called *‘ Radio
- Markets of the World ”’ tells me that there
are 20 million radio sets in use, of which
nearly 10 million are in the U.S.A. Great
Britain and Germany come next, with two
and a balf million -sets apiece. Further, it
is stated that over 95 per cent of all the
sets in the North American continent-
(rever heard of it !) are in the-U.S.A. As
the rest of N. Ameriea eonsists mostly of
Canada it isn’t much- to boast about.. -In
South- America the Argentine contains
more than-half the-sets in-use.

1A correspandent. writes . to- congratulate
us orr a two-valve cireult -recently published
in “P.W.””. He says that the other evening
he got so nany stations on it, one after another,
that the grid leak got red-hot.  Although he
signed his letter ** G, W.,”” we hardly’ think
this stands for ** George Washington.’’

* *
SHADOWED TO HIS DOOM.

Fan No. 1 : *Say, why are you so interested
in_getting a television set working {*’

Fan No. 2: “I want to see what Old Maa
Static looks like, so ' I'll ‘know”him. Thea
PR get kim, and- get him-good, too !> —
¢ Radio News..” .

*

WIRELESS AND THE SALES.

12.0 News Bulletin.—Special list of latest
market prices from the Frock Exchange.

12.30.—Language Series. The Meaning,
Derivation -and Promunciation of Techmical
Terms, First talk will deal with Modom,
Trés Chic, Bargain, Recherché and Startling.
—¢ Daily News.”?

ANOTHER VERSION,

* MacTavish never tries to get
anything but locals on his set. I wonder
why ? 7

Patrick: * Whisht ! Don’t you know he
thinks there’s an extra charge for long
distance P *

.'I-—lllIIHHI"HI!!IIHlllllIIIHHIIllllllllll|IHlllllllllmlllllllllIIllIlﬁ.

He began with the  Hale,” all Hale and
(Hamilton) Harty. Then came ‘ Signal
Box.” “Concert’” Four, ** Radiano” Three,
and “P.W.” Four. An interval of several
other sets, vintage not stated, and then
came .* the roof and crown of things,” the
“Solodyne” Three, first, second, and third
versions, the last heing the best. Sec
White Prints.

Pillion~Rider. 4.1a. Mode.

TROLLING out at Easter I found that-
there was little to see bevides a stream
of cars and motor-cycles, varied
occasionally by the happy family crowded
into a delivery van. Naturally, I kept a
sharp look-out for portables or radio-
cquipped cars, but drew a blank during
two hours. Just as I turned to leave the
main road I was amply rewarded by the
sight of a motor-bike which had a portable
on the pillion ;: on cach side of the portable
hung e beautiful silk stocling, stuffed to
represent the real article. I took the numbez,

but I won’#divulge it.

Harry :

IIIIIllIll|IIIIlllIIlIIIIIIIIIIIIIIIIlIIIlII|iHilIIIIIIIIIIIIIIIIIlIIIIIIIIII"IIIIIIIIII

R OO TR T

We Salute . . .

IS MAJESTY THE KING, for having
his wireless set sent down to Bognor
as soon as ever they would let him.

Mr. Ernest R. Gilbert, well-known advertis-
ing agent, for producing a sand-glass (* egg-
boiler ') just before he made a speech at
S. G. Brown’s Annual Banquet. Senatore
Marconi, for arranging to put a wireless
station in the Vatican for the Pope. Mr.
Eric Dunstan, for cclebrating his return
from India by lkeccoming engaged to be-
. married. And the chiof of the B.B.C. control
room, for so “ controlling”. a specially
awful symphony recently that it was,
mostly inaudible.. ,

RIEND READER, of your charity pray
sparc me this inch of your space in
which to acknowledge letters from

J. A. K. (Witney), J. L. (Mansfield), H. K.
(Hereford), E. W. G. T. (Ware), and
A. G. M. (Stoke-on-Trent) All very
interesting. Trouble in writing, .and good
wishes for “ P.\V.”” and self hugely appre-
ciated, but no meat of outstanding general -
interest in them, hence this omnibus note,

Carry on! ARIEL
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MAKING
RTABLE SETS
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z The author has very definite views on the
subject, and these 2re based on years of
practical experimenting with sets of this
type. In this article he dezls both with
circuits and the actual assembly of sets

many of you, about this time, will
be thinking of making up a portable
receiver, I am going to deal with the
chief points in the design and construction
of this fascinating type of receiver, trusting
that it will be of assistance in making the
set you have in mind.

First of all, let us be clear in our minds as
to what constitutes a portable receiver.
I consider any outfit with a built-in loud
speaker and frame aerial definitely in the
“ transportable ” clags.

AS

1t is well nigh impossible to construct such
a set up to modern standards” of quality,
volume and range without increasing ‘its
weight beyond the limits of truc portablhty
My idea of a portable is an outfit weighing
not more than twelve pounds in all, built
into a case no bigger-than 15 in. by 10 in.
by 5 in. From past experience

having to open the case, thanks to the
built-in frame aerial, on which good 'phone
reception is possible up to 30 miles or so
from the local station.

Provision would-be made for an outside
aerial for long-distance reception on both
medium and long wavelengths. No more
than two valves would be used with a
maximum H.T. supply of 60 volts, so that
the set would be quite efficient, versatile,
and economical.

Now I do not expect that all of you will
agree with my ideas of what a portable set
should be. I'know that some people would
scorn to huild anything less than a three-
valve portable.

Choice of Cireuit.

This kind of set.is, in my opinion, really
on the border-line between the portable
and the transportable ; a cunning construe-
tor can make it very nearly a portable,
even allowing for a built-in loud speaker,
but generally the result of your efforts will
be a set very much of the transportable
type.

The problems you will come up against
in designing and constructing portable
receivers are not nearly so complex and
troublesome as those encountered with trans-
portables. These, I can well imagine, have
given dezigners more sleepless muMs than
any other type of receiver !

However, even with the simplest of port-
ables for "phone reception it is not merely
a matter of cramming the necessary parts
into a small suit-case, packing in the
batteries and then hoping for the best!

I can say that this is just about
the right weight and size for
comfortable carrying, wherever
you may go.

No Knobs!
Of course, we cannot make

F76. 3.

/3/2 X8 x4/

a loud-speaker set of it, but I

t many of you want a
handy little ’phone receiver
for general use this summer,
without parting with the eash
necessary for a transportable.

AER/IAL
W/RE
£7¢C.

INSIOE /

L7
2y

HT30.v

Now let me give you an
impression of what I consider
to be the ideal portable of the
weight and size already men-
tioned. Outwardly no obtru-
sive contro! knobs spoil its
appearance, which should not

1%
s )

3

/|

2 oﬂofﬁg

PHONES
£7C.

CHA NG‘E c

M/ﬂd’t’ 7'

P

suggest a wireless set at all
It is easily operated without

— . ——

X756

for summer use,
By J. ENGLISH,

£ o d g e >

To get the maximum of interest and enjoy-
ment from your set you must first consider
such things as a suitable eircuit for ecasy
control and sewsitivity with a simple lay-
out, and the best way of construction for
getting the components and batteries into
a small handy case.

Before we go any further, I would advise
the constructor who has not a previous

§ fr6.2.

AB72

cxperience of portables to leave the loud-
speaker transportable alone, until he has
made up at least a two-valve portable. The
experience then gained will enable him to
tackle the bigger outfit with more confidence
and a greater chance of success.

One- and Two-Valvers,

If you are in doubt .as to what tvpe of
portable to make up—and this is often a
problem—a consideration of the following
points will doubtless help you to decide
what receiver will best suit both your
requirements and your pocket.

The one-valve portable is essentially a set
for use with a temporary serial system. It
is a very useful sort of set for outdoor use,
inexpensive. and quite instructive for the
beginner. The average cost of this type of
set is about twenty-five shillings, excluding
valve and batteries, so that it is quite an
attractive propoeition for anyone who docs
not wish to lay out a lot of money, or tie up
useful components in a portable.

With the two-valve portable there is more
chance of using successfully a built-in frame
aerial, when the set can be operated with tk=>

(Continued on next page.)
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MAKING ' PORTABLE
SETS.

(Continued from previous pn&e.)
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case elosed up, whether walking or travel-

ling by car or train, and where it is impossi-
ble to erect even a small temporary aerial.

Such a set is the last word in versatile.

reception, having a good ’phone range on
the frime alone, while its weight is very

little more than that of a one-valve outfit.

The average cost of a good two-valve
portable is about forty-five shillings,
excluding valves and batteries, so that you
get good value for your money.

Regulating Reaction.

With three valves we can be sure of loud-
speaker reception from-at least the local
station, but on the built-in frame it will not
be sufficiently powerful to bring in other
stations unless- special circuits are used.
In any case it is a hybrid sort of receiver, and
in view of the difficulties of

If you faveur wave-chauge schemes,
bewarc of complicated switching. By
fitting- four terminals or sockets at the
points marked A, B, C and D in Fig. 1, you

 can easily change over coils, space being
‘found in the case for the one not in use.

The “Titan ** Coil.

For a small additional outlay, the careful
constructor can work into his set one of
the new combined-wave coil units designed
for the *“ Titan” Three. This makes a very
compact and sensitive set for both wave-
length ranges, putting up a good perform-
ance.on quite a modest aecrial system such
as you can contrive by attaching one end
of a length of insulated wiré to a tree,
with one or two short brass rods driven into
the ground for an earth connection.

As this type of sct will, I am sure, appeal
to many constructors who require -an
efficient” and compact one-valver of a
universal type, I have sketched in Fig. 3 a
suggested layout for the outfit, the theoreti-
cal circuit being shown in Fig. 2. However,
there is no need to follow blindly this
method of construction, as there are

getting it down to portable
dimensions, it is well worth
while adding an extra valve,
making it definitely a trans-
portable.

We will now run through
some of the chief things to be
considered in making up the
one-and two-valve portables.
Even if the one-valver is un-
pretentious, it can be made a
very versatile outfit and, as
there are no real problems of
design and construction, the
keen amateur can often get
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more enjoyment out of it than

the owner of a multi-valve transportable. -

When choosing a cireuit for a one-valver,
remember that generally the simpler the
circuit the more successful will it be in
operation, and that with only one valve
at our disposal we are absolutely dependent
upon reaction for good signals. The circuit
you use must therefore be capable of giving
a very smooth and easy control of reaction.

In Fig. 1 we have an efficient and simple
circuit very suitable for a one-valve portable
as it requires so few components. The
circuit works well with most H.F. and
general-purpose valves, the system of
throttle control employed giving a particu-
larly smooth adjustment of reaction. Two or
three tapping points on the grid coil for
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ALR /AL 9002
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the aerial coupling provide as much selec-
tivity as you require in a portable.

Both coils L; and L, can be wound on the
same former with fine wire to economise
space, the right size of L, being found by
experiment as the number of turns depends
upon the maximum capacity of the throttle
eondenser-C,, and-other factors:

several other successful ways of makinz-up
sueh a set.

In fact, building a portable is much more
fun than constructing an ordinary stay-at-
home receiver, as there is infinitely more
scope for working in original ideas of your
own. Do not, however, depart from the idca
of a skeleton framework of thin }-in. wood
to which are secured the various compo-
nents, this framework serving also to divide
off compartments for the batteries, *phones,
ete.

There is no need to use ebonitc bushings
for condensers and terminals secured to the
framework, as its insulation is quite good
enough if you use well-seasoned and-dry
wood.

Suit-case Sizes.

-There are several other useful circuits for
your one-valve portable, but considerations
of space will not allow me to deal with them
now. I would not advise you to attempt
to use a built-in frame aerial. The carrying
case will be too small to accommodate an
efficient frame. and the one-valve detector
accordingly gives but mediocre results,
except within a range of two or three miles
from the local station.

When setting about making your portable
it is useful to know that most one-valve sets
can be built into a fibre suit-case measuring
outside 14 in. by 9in. by 5in. overall. Light-
weight fibre suit-cases are so cheap nowadays
that it is hardly worth while making your
own of wood.

This size wil} allow room for a small non-
spillable acctmulator, a 30-volt H.T.

B
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battery (you will not require a higher
voltage), a pair of phones and such sundries
as a recl of aerial wire and an earth spike.

Now, two-valve portables are in general
merely detector scts of the type we have
already considered plus an L.F. stage.
The extra valve and transformer do not
add much to the weight of the set, and the.
amount of extra space required is so small
that very often a two-valver can e built
into the same size casc as a one-valver.

Of course, the filament supply needs to
be morc. capacious in order to stand the
heavier current drain. When 2-volt valves
of the -1 amp. class are used, I personally
am in favour of wiring their filaments in
geries, with a small rheostat also in series.

They can then be run off a small 4}-volt
dry battery (even a flash-lamp battery
will do at a pinch), as the total current
taken from the battery is enly - Famp.

The L.T. Baitery.

My cxperience has been that although
dry batteries have the disadvantage of a
falling voltage, they arc more satisfactory
for small portables than unspillable accu-
mulators.  For transportables, however,
the position is reversed because such a
set is bound to be used more frequently
than a portable, and the heavier filament
current forces ms to usc an accumulator,
and not a very small one at that.

Coming back to the subject of the {wo-
valve receiver, this is quite a type on its own,
and. as I have said before, it is the ideal
portable for ’phone reception, being so
handy and versatile. Of the many portables
1 have constructed in the past some of the
most successful and interesting have been of
the two-valve frame-aerial type.

If you have not yet tried out one <f these
little sets you will be surprised at the
good range of reception. With the proper
circuit arrangements you can be sure of
strong readable *phone signals up to at least

(Continued on page 170.)
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AS it ever oc-
curred to- you
that some of

your difficulties in
getting rid of hum
from your D.C. mains
H.T unit may be due
to the H.F. currents ?
Probably it hasn’t,
for it certainly seems
a far-fetched idea.
All the same, cases
are by no means rare
in which actual H.F.
currents coming in
from the mains make
it almost impossible
to get rid of hum by
ordinary methods.
The difficulty is, you see, that H.F.
currents can often make their way quite
easily through the ordinary smoothing
circuits, for the self-capacity of L.F. chokes
is generally high cnough to pass them on.
Once through into your set they can kick
up no end of noisc and give you the idea
that you have not provided enough smooth-
ing. As a result, people spend hard-earned
cash on more chokes and condensers, only
to find little relief. If they knew what the
real cause of the trouble was they would be
able to remove it in a very simple and inex-
pensive way which I will describe presently.

Our Own Experience.

The reason why it occurs to me that a
short article on this rather curious point may
be helpful is an interesting one : the prin-
cipal electric supply in the “P.W.” Re-
search Department is a D.C. one which we
have always found particularly difficult to
smooth, and until recently we did not know
that the trouble was really duc to wandering
H.F. currents all the time. If we could be de-
ceived in this way I expect it is possible that
a good many readers can be similarly misled.

In the past we have always found that
the simpler types of D.C. H.T. units gave a
good deal of hum' here, and we have had to
test such designs elsewhere to makesure that
they were good enough for normal cases.

For a time we simply assumed that our
mains were extremely bad and noisy ones.
Yes, we DID put it a little more strongl
than that, but you can’t expect me to teﬁ
you exactly how—and assumed that better
smoothing was needed.

‘As time went on, however, we came across
examples of more elaborate H.T. units which
gave as much hum here as the simpler ones,
whereas if smoothing was all that was
needed they should have given a perfectly
silent output.

This did not always happen, and we
realised - that something peculiar was
occurring, and started to investigate, for
it was obviously not a straightforward
business of adequate smoothing, after all. '

* B e R T e S

4 It is probable that quite a namber of
4 mains unit enthusiasts are not
4 awere that H.F. can accompany ¢
4 the H.T. from the mains and caunse
¢ ¢ hum ” and distortion. Butitisa

fact, and in this article 2 way of

eliminating the unwanted effects is

described.

|
*

By G. P. KENDALL, B.Sc. f
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The first thing we noticed was that in
some cases the rcmoval of the earth lead

from the receiving circuit reduced the hum

almost to nothmg, and this hint soon put
us on the track of the explanation of the
whole thing.
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FiEXL EAD TOAAINS
1 . Yes?

We found that it was simply that our
mains are positively infested with H.F.
currents which are not stopped by ordinary
smoothing circuits, and may come through
and affect the receiver, setting up a hum
exactly like that resulting from poor
smoothing.

A Simple Unit. |
The reason is evidently that these H.F.
currents are modulated, so to specak, at the
ordinary commutator frequency of the
generating dynamo, and so they ‘set up a
hum of audible frequency in the set. The
fact that the trouble did not always occur
was no doubt due to small differences in the

3l
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cirouit a;'r'mgcments
of the various H.T.
units, which were
without significance
from the L.F. point
of view, but made a
lot of difference so
far as H.F. currents
were concerned.

With the cause

once located the
remedy was obvious,
and when this has
been applied we find
our mains become
quite easy to smooth.
This obvious remedy.
as the reader will
probably have
guessed, is to be found in the usc of
an H.F. choke in cach mains lead. If one
is connected in each of the mains leads to
the input terminals of the unit the trouble
disappears in practically every case.
. This in itself is a pretty complete remedy.
but we have found one or two umits with
which it is also desirable to shunt « large
condenser (I or 2 mfd.) across from
positive to negative on the unit side of the
H.F. chokes.

We were so pleased with ouc discovery
that we immediately made up a little unit
containing these chokes and tlie condenser,
with means of interposing it casily between
the mains and a unit, and we now find it
very handy indeed when we are doing any
mains work. ‘

The unit has proved so useful that prob-
ably some details will be useful to those
readers who suspect their mains ave similarly
misbehaving. It can be a very simple little
affair, as you will see if you look at the
picture heading to this page, where you will
see the first exper unental model we made—
(towalds the left)

Easy to Make

This model was made up on a wooden
baseboard, but for regular use it should
obviously be boxed in. The box should be
about 3 in. by 5 in. by 5 in. deep, the exact
dimensions rather depending upon the sizes
of the chokes and condenser you are going
to use. For small and medium currents two

‘ordinary H.F. chokes will serve perfectly

well, but if you draw large currents for
super-power valves it will be as well to use
chokes specially designed for carrying them
without over-heating or causing large
voltage drops, namely, the Wearite type.
The condenser must,-of course, be of the
high voltage type, since it is right across the
mains. (Minimum safe rating is 250 volts
WORKING.) On this page you will find a’

‘wiring diagram for the parts mounted on

the panel Wwhich forms the lid of the box,’
and you will see that it is a very sunple
httlc unit to make up.

When making a set be sure to keep the
bench clear of odd bits of wire, etc., or other-
wise a damaged or scratched panel may easily
result. ) }

Metal dust is one of the greatest foes of good
reception, so be sure to keep the set free from
this if possible when soldermvtermmals, ete.

. If flux is splashed about when a set is being
* made it not only looks bad but it is a source of
~loss, due to lmperfect insulatlon

Always remember to wipe a soldered “joint
with a cleaa cloth whilst the meta! is still hot.

b e N e o :

FOR THE
HOME CONSTRUCTOR.

PSR L S b L S S et o S S e P

- %

Heat. .softens ebonite so after a terminal
which is affixed in a panel has been soldered
it will be’ mecessary to tighten the fixing nut
a little.

£ W . *

What is ealled fading is sometimes nothing

mare than the aerial swinging across a gutter

or lead pxpe s0 if you are troubled in this way
make sure that your aerial and earth wires are
above suspnclon

A steady hummmg noise m a set is very
often- due “to the fact that the aerial or earth
wires run too close to the eleetric-light
wiring.

£ ® *

The noises from an old H.T. battery are

“generally due to imperfect contact inside it,

and ‘if you -assemble your own batterles
do not- forget that insulation between rows
is more important than insulation ‘between
individual cells.
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LATEST BROADCASTING NEWS. |

BAIRD TELEVISION
AND THE B.B.C.

“THE NINE O°CLOCK REVUE”’ ¢
i —PROGRAMME BY TOM
+ WEBSTER—THE B.B.C. AND
LORD MELCHETT—CENO- f{
TAPH SERVICE—AN EMPIRE ]
DAY PROGRAMME —THE
ROYAL PHILHARMONIC—SIR
THOMAS BEECHAM-—STAFF
CRISIS AT SAVOY HILL.

B i o S

e <l
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IT now seems very likely that Baird
1 Television will become a permanent

part of B.B.C. transmission. The
Baird people won such a éomplete political
vietory that no amount of teehnical obstruc-
tion can prevail, however well-founded.
Fortunately, however, there is'no disposi-
tion to revive any of the bitterness of the
previous period of hostilities between Savoy
Hill and Long Acre. Whet will happen
will be something like this. The Baird and
B.B.C. engineers will begin at once the pre-
liminary experimental and installation work.
¥n July there will be transmissions in Lon-
don, with one low wave and one of the new
regional waves. These experimental trans-
misgions outside programme. hours will last

for ahout a year, after which Television will

be made a part of the regular programme
service along with Fultograph, each adapted
to its special use Now that the B.B.C.
has taken up the Baird method, it has re-
eeived great impetus abroad, and therc is
something in the nature of a world mono-
poly heing attempted by Lord Ampthill,
Sir Edward Manville, and their colleagues.
Incidentally, it was a curious sight to see
Captain Eckersley dining with Mr. Baird in
\hie Savoy the other night. Apparently the
hatchet is properly buried. Another moral to
be drawn from the incident is that the Post
Office, when it likes, does dictate to the B.B.C.

¢ The Nine 0°Clock Revue.” ‘ .
Morris Harvey, who was part-author and

ecompire of the original *‘ Nine O’Clock™

Révue ” as produced at the Little Theatre
some years ago, will be in charge of the
special broadcast version to be given from
586G B on Thursday, April 18th, and from
London on Saturday, April 20th.

Programme by Tom Webster.

At Savoy Hill there is eager anticipation
of the Derby Eve Programme which is to be
organised and performed by Tom Webster
and some of his sporting friends. It is
probable that the programme will take the
form of “ after-dinner chat.” It would be
an interesting feature if Tom Webster were
to prepare a special cartoon fto be Fulto-
graphed simultaneously.

The B.B.C. and Lord Melchett.

A piquant situation was provided by the
suggestion- that the speeches at a special
_luncheon of the National Industrial Alliance
on April 25th should be broadcast. It was
believed in the beginning that Lord Mel-
‘chett would be among the speakers. In
view of -the ban against him at Savoy Hill
this would- have made the breadcasting of

the luncheon impossitie. As things turned
out, however, Lord Melchett’s name was
omitted from the final list of speakers. Sir
Edward Manville, Mr. J. H. Thomas, and
Lord Barnby are the big guns. The broad-
cast is now arranged.

Cenotaph Service.

The B.B.C. will broadcast from both 2 L O
and 5 G B the special Cenotaph Service being
organised by the British Legion on May 19th.

An Empire Day Programnme,

Savoy Hill promises a real Empire Day
programme for May 24th. This decision
follows a long and acrimonious discussion.
For a time it looked as if the * Inter-
nationalist<™ would win with their cam-
paign to eliminate all reference to the
‘British Empire. But in the end the Impe-
rialist. faction got its way. What is now
being planned is a robust, full-blooded,
world-challenging “ Rule Britannia ™ pro-
gramme for May 24th.

The Royal Philharmonie.

The ‘Royal. Philharmenic Society’s Con-

cert, which Sir Henry Wood .will conduct

at the Queen’s Hall on April 18th, will he
broadcast by London and 5 X X. Keith

THE “TOM-TIT” THREE.
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Faulkner will be the soloist. By the way,
there is a good chance that in the forth-

.coming merger of musical organisations in

London the *“ Royal Philharmonic” will
confer its name and prestige, as well as 2
good deal of its talent, on the new B.B.C.
Orchestra. In this connection it is be-
lieved that H.M.V. and Mr. Lionel Powell
will operate a competitive -““National ”
orchestra—good news for artists !

Sir Thomas Beecham.,

There are strong rumours that all is not
well between the B.B.C. and Sir Thomas
Beecham. Anyway, it is about time the
inevitable explosion took place.. Sir
Thomas makes no secret that he has not
changed his mind either about broadcasting
or the B.B.C. When the break comes,
there will be plenty of fireworks! By the
way, what ¢s the truth about the future of
music organisation at-Savoy Hill ?

Staff Crisis at Savoy Hill.

There is a veritable epidemic of resigna-
tions at Savoy Hill. About a dozen pivotal
people have left since the beginning of the
year, all to better jobs and more money
elsewhere. It is understood, for instance,
that Mr. R. E. Jeffrey will receive three
times his old salary
now that he is with

talking films. The
curious and alarming
feature ~ about the
whole thing isthe utter
indifference of the
B.B.C. to the loss of
some of its best pro-
gramme builders. The
official attitude secms
to be one of relief
rather than concern.
No replacements are
being made, so it is pre-
| sumed that economy is
1 the reason for rejoic-
ing. The demobilisa-
tion of the ancillary
educational activities
was welcomed ; but the
same reception will not
be accorded a policy
which will reduoc
programme werk to a

" ~Here is a-view of the completed * Tom-Tit ** Three (described in this issue),
©© ° = with eoils, valves, andthe grid-bias battery in position.

repetition of military
band concerts.

*
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By .Dr. J. H. T. ROBERTS, F.bst.P. i
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PIANO LOUDSPEAKER

ATTACHING THE UNIT—SHORT-WAVE TROUBLES—ETC., ETC. i

P &
Piano Loudsneaker.

EVERAL readers have written describing
various methods of using the wooden
case of the pianoforte for the purpose

of a loud-speaker radiator ; in many cases
eorrespondents report excelient results.

This idea,-of course, is not a new one

and, in fact, loud-speaker units especially
adapted for securing to the pianoforte case
have been on the market in various parts of
the world, especially in the United States,
for some years past, and I understand have

-met with a considerable sale.

" “The idea has always secmed fo me to be

o very good one, for in the pianoforte not -
-only have you a large surface of wood,

which in any case might be expected to act
as an efficient radiator, but you have also
a complete system of resonators, the like
of which you would have to go a very long
way to find elsewhere. The complete

- system of strings of a pianoforte is, indeed,

o ready-made and elaborate resonating
system and one which represents the result
of any amount of research and expenditure.

Atiaching the Unit. y
1 have made many experiments with

- loud-speaker units secured to the wood-
“work “of the-pianoforte, and have in the

majority of cases obtained excellent results,
(Continued on page 154.)
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A USEFUL MAINS SWITCH.

IN view of the popularity of H.T. units
and trickle chargers, here is a useful
panel using two double-pole double-

throw switches joined together.

It will be seen that the action of putting
the switch in the “ up ” position automati-
cally connects the charger to the mains and
the accumulator. Reversing the switch puts
the eliminator in the mains circuit and cuts
off the charger from both the mains and
the accumulator in one operation.
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JANMMING ON 5 X X.

{T may be that you are one of those
unfortunate listeners who, on attempting
to listen to 5 X X or some other long-
wave station, find the local station or 5 G B
coming in more or less all round the dial.
If your set is one in which, the aerial is
taken to a tap a certain number of turns
1up the tuned coil, counting from the earth
end, there is one scheme which you must
try before giving up hope.

The idea is as follows. Instead of
employing the auto-coupled aerial arrange-
ment. a separate winding is employed for
coupling the aerial to the set. This winding
should take the form of either a plug-in coil
fixed close up to the grid coil, or a hank
winding wound round the tuned coil near
to the earth end.

In the case of the plug-in coil, a No. 60,
75, or 100 will do, and in the case of a hank

coil different numbers of turns
should be tried.

Although the gauge of wire is
unimportant it should be some-
where about No. 30 or No. 32, eitlier D.C.C.
cr DS.C. Any number of turns between
60 and 100 can be tried.

The aerial is connected to one end of this
fresh coil, and the other end of it is joined
to earth or the low potential end of the grid
winding. It is difficult ta say exactly why
the separate coil should not produce the
same trouble as the tap, but therc is no
doubt that in most cases the interference
trouble will vanish completely.

AERIAL DISCONNECTION.

HOULD there be a break or partial
break in the aerial circuit of your set,

the set will tend to oscillate hard, and
signals will, of course, be abnormally
weak, Probably the quickest way of deter-
mining whether this really has occurred is
to detach the aerial lead from the set, and
note whether much difference’ in signal
strength results. Signals should, of course,
become very much weaker than they were.

REPAIRING RADIO VALVES.

ADIO valves that have come loosc from
their bases may be repaired in a few
minutes’ time with a asmall quantity

of commercial alcohol. At the point where
the valve enters the base, pour a few drops
of alcohol. Allow the valve to stand for a
moment until the alcohol moistens the
cement, then press the bulb firmly into its
base and set it aside for five or ten minutes.

Upon examination it will be found that
the cement has hardened, and the valve is
as good as new.

AERIAL MASTS.

‘x 7HEN the queston crops up as to how
far back a mast may be safely
erected without taking away too

‘much of the usefulness of the guy wire

between the pole and the garden wall or
railing, the usual thing is to sacrifice the
strength of the erection to an additional
foot or so of aerial wire, with the result that
the wire sags two or three feet in the middle
and the pole makes a bow towards the housc.
This is obviously not worth while, and in
any case you should remember that height
in an aerial is more valuable than length.

If e aerial-earth switch is located out-of-
doors and allowed to get dirty or sooty, covered

with dust, ete., it is gnite probable that you are .

losing a great deal of signal strength in this
way.
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BATTERY LEADS.

HE idea shown in the sketch is a simple
method of arranging battery leads
with the object of assuring absolute

safety. In addition to this the arrangement
is ‘much sxnpler than the ordinary, and
fewer leads can he used, as will be obvious.
With most receivers nowadays there is a
common connection to H.T.—, L.T.—, and
G.B. +; thus, for this purpose one lead
equipped with three plugs will suffice.
Now if the lengths of the leads are arranged,
as shown, each will be out of the way of the
other, so that if at the other end they aro
connected via terminals to the set, therc
will be no fear of shorts through the bare
ends of the leads touching when connecting
up or disconnecting.

A Warning.

A Dbetter plan is to connect from the
receiver direct, thus making all leads at this
end a permanent fixture.

The folowing rules, however your bat-
teries are connected, are worthy of notice.
Always disconnect from the battery end,
and not from the set end. Disconnect the
H.T. first and then the L.T. Disconnect
from the set end only when absolutely
necessary, but always disconnect batterics
first in any case. I

In connecting up, connect all leads at the
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set end first, then the accumulator, then
-the H.T. The observance of these simple
rules will save much trouble which un-
doubtedly does arise on many oceasions
through carelessness in these directions.
Remember the possibilities of confusion
with these leads 1s—first shorting the fila-
ment circuit, and secondly shorting the
H.T. battery, either form of accident being
decidedly barmful. '
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The Postmaster-General recently sent the fcllowing letter to the Secretary
of the Baird Television Development Company, Limited.

i THE P.M.G.)s LETTER.

IR,—The Postmaster-General has con-
sidered the results of the recent television
demonstration, in conjunction with the

British Broadcasting Corporation and his
technical advisers, and he has reached the
following conclusions which accord generally
with the opinions of those who witnessed
the demonstration. The demonstration
showed that the Baird system was capable
on that occasion of producing with sufficient
clearness to be recognised the features and
movements of persons posed for the purpose
at the transmitting point. It is not at
present practicable to- reproduce simul-
taneously more than perhaps two or three
individuals or to exhibit any scene or
performance which cannot be staged within
a space of a few feet in very close proximity
to the transmitting apparatus. ; -

¢ Present Limited Scope.”’

In the Postmaster-General’s opinion the
system represcnts a noteworthy scientific
achievement ; but he does not consider
that at the present stage of development
television could be included in the broad-
casting programmes within the hroadecasting
hours. He bases this view not so much
upon the quality of the reproduction which
further experiments may be expected to
improve, as upon the present limited scope
of the objects which can he reproduced.

The Postmaster-General is, however,
anxious that facilitics should be afforded,
so far as is practicable without impairing
the broadeasting service, for continued
and progressive experiments with the
Baird apparatus, and he would assent to a
station of the British Broadeasting Cor-
poration being utilised for this purpose
outside broadeasting < hours. He wunder-
stands that the Corporation would agree
in prineiple to this conrse, provided satis-
factory terms were negotiated between
the Corporation and the Baird Company.

The “ Experimental Demonstrations.””

It' will probably be essential: that any
experimental demonstrations of television
should be accompanied by the broad-
casting” of speech and, in consequence,
two wave-lengths and two transmitters
would be required. - Tt will not be possible
to provide a second transmitter in a
suitable locality which will avoid inter-
ference with important wireless services in
Central London until the completion of
the new station of the British Broad-
casting Corporation at Brookman’s Park,
which is expected to be ready in July. In
the meantime, it is suggested that the
Company should open negotiations with
the Corporation as to the financial and
other arrangements which may be necessary,
and it would probably be advantageous
to them to enter upon discussions of the
technical aspects with the Corporation’s
Chief Engineer.

In order to find room {or a television
service in broadcasting hours it will probably
be necessary =2 wutilise for the ‘reproduction
of vision wave-leng s outside- the bands

now being used for speech broadeasting.
These bands, as you arc doubtless aware,
are already highly congested, and it is
important therefore that the Company
should press on with experiments on a
much lower band which will be notified to
you in due course.

In conclusion, it is necessary to emphasise
that in granting facilities for experimental
demonstrations in which the public can
if they so desire take part, neither the
Postmaster-General nor the British Broad-
casting Corporation accept any responsi-
bility for the quality of the transmission
or for the results obtained. The object
of the demonstrations is to afford the
Baird Company a wider opportunity than
they at present possess for developing
the possibilities of their system of television
and for extending the scope and improving
the quality of the reproductions. While
the Company will not be precluded from
selling apparatus to anyone who desires to
purchase it, the purchaser must understand
that he buys at his own risk at a time when
the system has not reached a sufficiently
advanced stage to warrant its occupying a
place in the broadcasting programmes.

Sir,
Your obedient Servant,
(Signed) G. E. P. McRrRAY.
General Post Office. March 27th, 1929.
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i TECHNICAL NOTES. |

i (Continued from page 152.)
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Tt is not necessary to injure or disfigure ths
pianoforte case in any way, the unit being,
of course, attiched at the back.” In almost
every pianoforte you will find at the back
some exposed piece of woodwork into which
it is a simple matter to drill a very tiny
hole for the insertion of the serew of the
loud-speaker movement.

No ‘‘ Booming.”

I notice that a correspondent, writing in
this journal a week or two ago, stated that
he had mounted the unit on a separate
strip of hardwood and wedged this firmly
into position between a pair of vertical
members of the main pianoforte frame, the
stylus being pressed firmly against the back
of the soundboard. ]

In this case also the tone was stated to be
very good throughout the whole of the
pianoforte scale and the bass notes, whilst
being clear and well defined, were free from
the ““ boom ” which so often characterises
them when reproduced by a loud speaker.

Short-Wave Troubles.

When using “a short-wave set;- you- will
sometimes find it convenient to havg the
set very slightly in oscillation while search-
ing for stations. This does not mean that
you should -allow the-set to continue in
oscillation after. you have picked up the
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carrier-wave which you are seeking, and

-the moment this is done you should reduce

the reaction and make the corresponding
readjustment on the grid tuning condenser.
The reaction may then be brought up to a
point just below oscillation.

Fine adjustment of the oscillation is very
important if the short-wave set is to give
satisfactory results, and, if you are troubled
with the set jumping into oscillation and
being generally unmanageable from that
aspect, it is worth while trying out certain
simple adjustments.

Connections.

Ore thing which you might try is a higher
value of grid leak. Thi8 will probably
have the desired effect upon the oscillation,
but, if not, the grid leak may be discon-
nected from the positive low-tension ter-
minal and connected instead to the slider
of a potentiometer which is connected across
the L.T. supply. It will, then, be necessary
to find a position of the slider on the poten-
tiometer which will give smooth reaction
control. Generally this should be found
easily, but if difficulty should be experi-
enced then a third dodge may be tried.

The high-frequency choke may require
attention and a suitable choke can be made
from fine enamelled wire wound in a single
layer upon an ebonite or prepared card-
board tube. If the tubing is about 1 in.
in diameter the coil should consist generally
of about 60 to 80 twrns, although this will
need some slight variation in particular
cases.

Unsuitable Transformer.

The foregoing points are well worth
keeping in mind and will certainly go a long
way towards the control and satisfactory
working of your short-wave set. Therc is
one final matter which may be mentioned,
and that is the low-frequency transformer
which follows the rectifier.

Sometimes you will have trouble owing
to this transformer not being of a suitable
tvpe, and in such cases it i3 worth while
trying a variable grid leak across the
secondary of the fransformer; often this
will have quite a surprising effect upon the
operation of the set. .

“ Coated Filaments.” A

I have before me a paper entitled ““ The
Development of the Oxide - Coated Fila-
ment,” by Dr. B. Hodgson and Messrs.
L. 8. Harley and O. S. Pratt, read recently
before she Institution of Electrical En-
ginners.

The Paper reviews the development of
the oxide-coated filament, and describes in
rough outline present-day methods of
manufacture for commercial purposes. It
indicates also the most recent views on the
mechanism of the electron -emission from
alkaline earth oxides.

Theory of Operation.

The development of the oxide - coated:
type of cathode has been going on now for
the past twenty-five years, and various
theories of its operation have beecn ad-
vanced. The three-electrode valve, which
was invented in 1906 by Dr. de Forest, was
installed in 1914—only eight years after its-
discovery—in the telephone system of the:
United States, so that by 1914 .it was
possible to telephone -across the Continent
from New York to San Francisco. ..The

-valves used in the telephone repeaters had

oxide-eoated filaments,



Popular Wiveless, April 18ih, 1329.

A GREAT deal i

L written these
days about
farmonics, but to

many of us they are
still rather mysteri-
ous things, which we
cannot properly un-
derstand, and the
name of which may
suggest anything
from musical theory
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is the eycle of events
taking place in a
motor-car engine,
ic. the four move-
ments of the piston,
giving the compres-
sion, working, ex-
hausting, and sue-
tion strokes respec-
tively. These four
strokes form one

cycle of operations.

to the motion of a

[ HARMONICS AND CYCLES.|

In the case of

clock pendulum. the piston of a
Moreover, although steam-engine, the
:via?:aat%asﬁa:;%‘;ﬁg An interesting article concerning two important radio terms. ﬁg"mlglgﬁs oy l(il:lfon}{\;
exist, many of us are ll i By C. E. FIELD, B.Sc. l many - movements.

in doubt as to
whether their pres-
ence in wireless reproduction is a blessing
or a curse, or whether they really matter
at all.

If we are quite clear in our minds as to
what constitutes a musical note, however,
our difficulty disappears.

An audible note is caused by the air
vibrating in such a way that changes of
pressure are produced in the ear. If the air
vibrations occur sufficiently rapidly—much
more rapidly than we can’count—the effect
of a note is produced.

Why Sounds Differ.

Let us take as a standard note, ““ middle
C” on the piano. When this note is struck,
the string inside the piano vibrates about
256 times per second. The air surrounding
it, the case of the piano, the air in the room,
and finally the organs of the ear are all
vibrated at the same rapidity, with “the
result that the note is heard.

Now, similar results might have been
produced by vibrating the string of a violin,
or the diaphragm of a headphone, or the
eone of a loud speaker—in fact, any object
which could set the air in motion. We
know, however, that notes produced by
these various sources, even though we call
them the same note (middle C), sound
different from one another.

This difference is due to the presence of
harmonics.

Reverting to the case of the note on the
piano, when the string is vibrated it does

not only move as a whole, but little ripples.

run up and down it from the point at which
it is struck and these send out impulses into
the air, along with the main vibrations.
They are, however, much weaker and much
more rapid, and give rise to higher pitched
notes, for the pitch of a note depends
directly upon the rapidity-of the vibrations
which produce it.

Harmonics are Essential.

There are several sets of these subsidiary
vibrations produced, one set oceurring with
twice the rapidity of the original, another
with three times the rapidity, and o on.
These sets of vibrations are known respee-
tively as the 2nd, 3rd, ete., hiarmonics of the
original note.

It is the difference between the, relative
strengths of these harmonies which produces
the difference between varions typcs of
instrument, as pointed out above. and a
correct propurtioning of harmonies is very
necessary ‘for a true rendering of musie.
Musicians refer to harmonics as * over-
tenes,” and it is these which give to a
violin, for example, ita beautiful tone.

Listeners hear what is probably a close
approach to a note without any harmonies
in the nightly ““ pips ™ at the 9 o’clock time
signal, and surely nothing could be more
colourless than thosc notes !

Since harmonics are so important in the
production of music, it is essential that
wireless sets and loud speakers should be
able to reproduce them. Thus. in order to
render ““ middle C,” a receiver and speaker
must be able to amplify and reproduce not
only vibrations occurring at the rate of
250 per second, but also those occurring at
rates of 500, 1,000, 1,500, 2,000, etc., per
second, and it is for this reason that we
strive to make our sets dea! faithfully with
very high notes.

Harmonics can also mar good reception.
For example, when a valve overloads, a
disproportionate volume of harmonics is
produced giving rise to harshness, with
which we are all too familjar.

Harmonics, then, are not merely con-
ceptions of the physicist, and of academic
interest only, but are very real factors in
our radio reproduction, and showd con-
stantly be borne in mind.

And now we come to the term “cyc'e,”

and consists of the
piston moving for-
ward at a speed which increases to a
maximum value, and then decreases until
finally it stops, and then, moving back
again at an increasing and then a decreasing
speed. When the piston has finally returned
to the point from which it started, a cycle
has been completed.

It we substitute for the movement of the
piston a movement, or current, of electricity,
we have an exact electrical analogy. A
current which commences to flow in one
direction, increasing to a maximum value
and then dying away, stopping and revers-
ing its direction, at first increasing and then
decreasing until it finally comes again to
zero, completes one cycle.

Frequency and Wave-length,

This is what all alternating, oscillating,
and wireless speech currents are doing
continually—increasing, decreasing, stop-
ping, reversing and again increasing,
decreasing and stopping.

The time taken to complete one cycle
is called a period, and the number of times
that the series of changes takes place in a
second is called the number of *cycles
per second ” or ‘‘periods per second,”

and is referved to

briefly as the *‘fre-
quency” of the
current.

“ Frequency ” is al-
ways cropping up in
wireless work. For
instance, it is the
[requency of the vi
brations sent through
the ether which de-
termines . the wuwre-
length of the signals
transmitted, a high
frequency (i.e. a lare
number of cycles per
second) corresponding
toa short wave-length

of the machine and looking along the fuseiage.

so often hecard in connection with wave-
length measurements.

It is almost impossible to find a wireless
article in which no reference is made
either to “ cycles per second,” *“ periods per
second,” or at any rate, to * frequencics” of
one sort, or another.

The reason for the use of the term * cycle”
in wireless matters is simple enough. The
name °cyele " is, of course. applied to any
serics of events which occurs regulazly.

A well-known example in engineering

An original view of an Imperial Airways liner in flight, taken from the tail
d : New wireless aerials from
wing tips to tail are now being used on these liners.

and vice versa.

When we wish to
discuss music in con-
nection with wireless,
it is convenicnt to think in terms of the
frequencics of notes rather than of their
musical piteh, for when we know the fre-
quency of a note we know how it will be
dealt with. by different types of circuit. A
note can be cxpressed as a frequency. for
any note is produced by air vibrations, or
cycles occurring so many times per secornd.

Inside a wireless set. the note is produced
not by air vibrations, but by electrical
vibrations (i.e. alternating cnirents) at
the same frequency.



HE official communication frem the
Postmaster - General in cennection
with a recent television test, which our

readers will find in another part of this
jssue, is a curious document. In if, the
Postmaster-General quite rightly says of
the Baird system that it is a noteworthy
scientific achievement, but he goes on to say
that he does not cousider at the present
state of development that television could
be included in the broadeasting programmes
within broadeasting hours.

Broadcasting Facilities.

He bases this view not so much npon the
quality of the reproduction by the tele-
vigion receiver, which he anticipates that
further experiments will improve, but upon
the limited scope of the objects which can
be reproduced.  Nevertheless, the Post-
master-General is of the opinion that
facilities should be afforded so far as is
practicable without impairing the broad-
casting service for continued and progressive
experiments with the Baird apparatus, and
he himself would give permission for a
station of the B.B.C to be used for this
purpose outside broadcasting hours.

We may thus regard if as definite that
television experiments outside broadcasting
hours will shortly begin. In fact, we are
informed on cxcellent authority that these
experiments may commence~in July, and

that they will in all probability continue -

for twelve months. - Should progress be
satisfactory and public demand warrans

1it; limited television transmissions will pro-

The PM.G. and

Television.

Au important official announcement has recently been made,
and is here reviewed for the benefit of our readers.

-‘By THE EDITOR.
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‘bably be included in the programme service

similar to-the arrangement now arrived at
by the B.B.C. with Wireless Pictures, Ltd.

The Postmaster-General continues in his
communique to point out- that in order to
find room for a televisien service in broad-
casting hours, it may be necessary to utilise
wave-lengths outside the bands now being
used for special broadeasting. - This opens
up possibilities ahout a complete revision
of broadcasting wave-lengths, and it would
he interesting to-know the uneffieial views
of the B.B.C. on the question of the regional
stations and their future, in view of the
Postmaster-General’s pretty clear indication
of his views with regard to television.

The Postmaster-General cautiously con-
cludes his communique by pointing out

‘that it i3 necessary to cinphasise that in

granting facilities for experimental tele-

- vision demonstrations, in which the public

can, if they so desire, take part, neither the
Postmaster-General nor the B.B.C. accepts
any responsibility for the quality of the
transmissions or for the results obtained.
The object of the demonstrations is purely
to afford the Baird Company wider oppor-
tunities than they at present possess for
developing the possibilities of their system.

It is noted that while the company are

not precluded from selling apparatus to
anyone who desires to purchase it, the pur-
chaser must understand that he buys it
at his own risk at a time—and here is the
significant conclusion to the Postmaster-
General’s letter—when the system has not
rcached a sufficiently advanced stage to

0f the American brongicasiing stations, that at Sohenectady, WG ¥, is pasing most attzniion to Televisicn, :
and this photograph shows W G ¥’s Diréctor of Television Drama at tworly,

warrant it ‘oceupying a place in the broaé-

-casting pregrammes.

Valuable Stimulant to B.B.C.
Nevertheless, despite . enthusiastic sup-
porters of television who have worked

‘themselves at times into a very fine rage over

the criticisms of television which have
appeared in this and. our contemporary .
Journals, and who have accused us on more
than one occasion of doing our best tocrab
television, and to display antagonism to
Mr. Baird and his associates, we take this
opportunity of congratulating Mr. Baird
and Captain Hutchinson, his managing
director, on the -generally successful result
of the recent test, and to express the hope
that if and when facilities are given them
for experimental broadeast transmissions,
some practical solution to the wave-length
difficulty will soon be found and that on
the whole progress: will be made satisfac-
torily enough to warrant the B.B.C. in-
cluding television transmissions in regular
programme hours in due course.

Should the Baird system, or, for that
matter, any other television system, be
brought to such a test of technical practica-
bility which would. warrant the B.B.C.
making regular broadcast television trans-
missions in programme hours, broadcasting
in general would receive a great fillip. The
trade would benefit, public interest would
be revised, and a new and very intriguing
aspect of wireless technique would he

.opened up for the general amateur.

A Sound Proposition.

Our view all along has been that to
provide the public with a television service
before, to use a colloquialism, * it is ripe,”
would be to kill the goose that might lay
the golden egg. But nursing and experi-
menting and improving a system more and
more enhances the likelihood of its warm
reception by the public; whereas if some-
thing in an embryo stage is placed before
the public, its popularity is damned at
birth and, although progress may he made
later on, the first unfavourable impression
takes a lot of wiping out.

The recommendations of the Postmaster-
General seem to be eminently satisfactory,
inasmuch as they suggest at least twelve
months’  experimental transmission out-
side broadeasting programme hours -with
every likelihood, if progress is made. of &
definite inclusion of television in B.B.C.
programmes.
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THE importance of potentiometers is
perhaps not generally recognised,
and many owners of home-made
wireless receivers fight rather shy of using
them simply because they are not quite
sure how they work, and whether they are
ever- really worth while, and not merely
refinements.
There are, however, many uses to which
a potentiometer can be put. and in several
up-to-date circuits they are just as neces-
sary as rheostats or tuning coils.

PGTENIQMETER

(a) fr.l (b

The name potentionieter is perhaps a little
fearsome, so let us understand just what the
device is supposed to do, before reviewing
one or two of the more important uses that
may be made of it.

‘¢ §plitting > Voltages.

Let us suppose that we have a 6-volt
battery, and a resistance of, say, 100 ohms.
From what we all know about batteries,
voltages, and so forth, we assume that one
terminal of the battery, the positive,
.differs in pressure (which is another name
for voltage) from the negative terminal,
by 6 volts, and we know that if the
terminals are joined by a piece of wire, a
current will flow along this from one to
the other. If, then, in place of a plain piece
of wire, we substitute the 100-ohm re-
sistance, as shown diagrammatically in
Fig. 1 (a), a current will flow along the
resistance wire, and if we wanted to know
the value of this current we could easily
caloulate it by dividing the voltage by the
resistance. For the present, however, we
are not wnterested in the value of the
current, but only in potentials or voltages.

We could obviously take any point on
the resistance between A and B, and in a
similar way find the voltage at that point
with respect to each end of the resistance,
and the conclusion at which we should
arrive, and at which readers have probably
arrived already, is that the voltage between
any two points (such as A and C) is directly
proportional to the resistance of that
portion.

Clearly, then, by means of a resistance
from which a tapping can be taken off at
any point between the two ends, we can
obtain any fraction we desire of the full
voltage which is applied to the whole
resistance.

This arrangement constitutes a potentio-
meter, but on account of the many different
uses which can be made of it, its mechanical
construction varies considerably,

Geiting Correct Bias.

Let us take one or two examples.

In the circuit shown in Fig. 2 (a) we have
a valve receiving signals from the aerial
circuit, and it will be seen that the valve in

question is operating as an anode-bend .

detector, biased with a 3-volt battery

connected between its grid and filament

negative. If this voltage were found to be
insufficient, we might increase it by moving
our wander-plug to the next tapping on the
battery, giving a bias of 4} volts.

Suppose, now, that we had reason to
believe that 4} volts was too much, and that
for the best possible results we needed a bias
of somewhere round about 34 volts. This is
a case where a potentiometer would come
in extremely useful, for by connecting it
across the ends of the valve filament, or of
the low-tension battery, which we will
assume to be of the 2-volt type, we could
vary the grid-battery voltage by any
amount up to 2 volts. S

This is shown carried out in Fig. 2 (b),
where it will be seen that a 4%-volt grid

battery is employed, and is connected, not {3

directly to the filament negative, but to
a slider which can make contact with
any point on a resistance joined across the
ends of the valve filament. If we sct the
slider at about the middle of this resistance,
then its potential is 1 volt more positive
than the negative end of the filament, and
therefore the bias voltage of 4} is reduced
by this amount, giving the required value
of 3} volts.

"*ii g

XK - e - - 5%
% What exactly is the potentiometer,
z and what should it do ? In this
¢ article the use of this valuable
x device is clearly explained.

i By C. E. FIELD, B.Sc.
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Referring to Fig. 1-(a) we have, let us
say, a voltage of 6 at the point A and a
voltage of 0 at B, giving a difference of 6
volts between the ends of the resistance.

Now, what about the voltage conditions
at any other point in the circuit, such as
the point C midway between A and B ?
We might make a guess and say that the
voltage would be half way between that at
A and that at B, and we should be perfectly
right. In order to see that this is so, we can
imagine that instead of having one con-
tinuous resistance from A to B, we have two
separate resistances each of 50 ohms, con-
nected end to end, one from A to C and the
other from € to B—Fig. 1 (b).

Suitable Resistance Values.

Then the voltage required to drive current
from, say, A to C, will be half that required
to drive the same current all the way from
A to B, the other half of the available
6 volts being expended in driving current
from C to B. Thus our guess was quite
correct.

Let us take another case, and suppose
that a point C is taken such that the
resistances between A and C, and C and B
are 25 ohms and 75 ohms respectively.
That is to say, C is one quarter of the way
along the resistance from A to B. Then,
using the same argument as before, we can

(Continued on next page.)

A potentiometer 1n use in 2 tef for the purpose ol
providing accurate grid voliaze on the detector valve.
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+  POTENTIOMETER }
i PROBLEMS.
: (Continued from previous page.)

say .that . the.. total. resistance may - be
regaided as twordeparate units connected
end te end, with the same current flowing
through -each. S e =

The voltage required to-drive the current
through -the -25-ohm portion .will evidently
be only one-third of that requircd on the
75 ohms, and-if wo keep to our’ assumption
that the voltage at A is 6 volts, and that at
B is 0, then C is mta.,vo]tage of 41, i.e.
it is 1} volts below A and 4} volts above B.
If a high-resistance voltmeter were con-
nected -between ‘A and C and between B
and: £, \voltages of 13 and 44 respectively
would beTeg:stered

would: behave eimost as & shors-cireuit on

the transformer. A suitable valuc is about
half-a-megohm, so arranged that the portion
A~C can be reduced, if reqyred to perhaps

5.00 ohms. ‘There are several types of
ultable potentiometers for this purpese
on the market, employing cither a continu-
ouslv variable element or a serle’ cf ‘high
resistancesy each_ connected to a stud of a
multi-point switch.

In battery eliminators; potentionicters
cften play a very 1mporta,nt part. Také, for
cxample, the circuit given-in’ Fig. 4, which
incorporates . the ‘last. valve of . a: receiving
set, and a simple A.C. mains unit.
pctennometers, Py Pz, and B, are shovm

Eliminating A.C. Hum

P;, which is connected across the ends of
the filamént of the powér valve, might

'appear ut firat sight to be serving “the same

purpose ‘as that shown.-in Fig. 2 (b),- but
this is not so. It will be seen that the valve
" filament is fed with alter-
nating current, “hlch means

that although at one momént
the left-hand. end. is.positive
and the - right-hand. end " is

reversing.-fifty. times a second:

battery were. taken to. the
negative end of-the filament
in the ordinary way, the bias
‘would be varied by the-alter-
nating .voltage, especially. if
the positive ‘end of the ifika-
ment were earthed. The effect
would be just as if a sighal
with a frequency of the alter-
nating-current 1ains weré
applied to the grid, and the
set would hum.

The value of the whole resistance does
not matter a great deal within very wide
limits, but it must not be too low, for-a
current is flowing through it continuously
fromn the ﬁlament battery, and, of course,
the lower the resistance the higher the
current. A very usual value is 400 .ohms,
this being a suitable resistance for winding
with bare wire in the manner of the hlament
rheostats with which we are all faniiliar.

Volume Control.

Now take the case in which signals
received by a valve from a preceding
amplifier are too strong to be handled
without overloading, and consequentiy it
is desired to reduce the signal strength,
without de-tuning the set. Herc again the
potentiometer comes to the rescue, for we
can tap off from it any portion we like of

the voltage available from the preceding

valve, by using connections similar to those
shown in Fig. 3, which assumes trans-
former couplmﬂ

The potentiometer consists of a resistance
connected across the secondary winding of
the transformer (i.e. across the full signal
voltage) with an adjustable tapping taken
to the following grid. Thus referring to the
diagram, if the resistance from A bo C is,
for example, one quarter of the total
resistance A-B, then only one quarter of the
signal strength available from the trans-

fermer is actually applied to the valve grid..

In this ‘case the potentiometer requires
to havé a very hivh resistance, for if the
-value were only, say, 4% ohms, as in the
case of the circuit shown in Fig. 2 (b), it

- P, is not so essential as P,

“alternating current, in order

5w Now. although the voltage
between the two ends is always reversing,
the potential of the middle point of the
filament will remain fixed at a value mid-
way between those of the extremities, and
if the grid lead is connected to this point
no hum will be heard. ~ As we cannot get
at this mid-point, the potentiometer P, is
connected as shown, and the .
grid lead, being connected to

Three .

iveless, Apvril 13th, 1623.
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- megative, these polarities_are.

If the lead.from the. grid-

When a dry -battery is cmployed for
supplying H.T. current, various veltages
ean be obtained by medns .of batten
tappings. In Fig. 4, A -and B are thé fermi-
nals of the “hattery,”” and in ‘ofder to
obtain various voltages, a high resistance is
connectéd between °these points; - and
tappings, G, D, ete., ate taken froni -inter-
mediate positions. ;

Alterriative H.T. Voltage-Tappings.

Strictly speaking, this is not a potentio-
meter, but something” between-that and a
rheostat, because some of the resistances are
directly in series with_ the. anode currents
being supplied. For instance, if the resist-

“ance, A-C is ope quarter of that betwecn
‘A and B, and th& total. voltage is 200, the
* potential differcnce between C and B will
- be 150 volts

Any current-flowing $0 a valve connected
to €, however, must pass along A C, with
the: result” that .the “voltage at C is still
turther reduced.by the amount spent in
driving the gurfént through this resistance,
which, of course. depends upon the value
of the current. .

- the niovable tapping, can be s
adjusted until the mid-point i
is, found and the hum is
reducéd to a minimum.

The second potentiometer,

but is sometimes helpful in
removing the last traces of
hum, especially if the recti-
fier is a 6-volt valve, and the
smoothing circuit leaves
somethmg to be: desired:

ere 0}11' object’ is. agam ‘to
get ata point which lies at
a potential midway betweén
the ends of the valve fila-
ment, which is heated by

Fr6.4

to prevent the ripple which

uoar«mo P
Circuir

this time finds its way
directly into the loud speaker
circuit, instead of on t2 the grid of the power
valveasin the eircuit in which P, isemployed.
Both P, and P, can be similar in value and
type to the potentiometer shown in Fig. 2(b).
‘he third potent]omcter, P,, serves an
entirely "different 'purpose. being used to
provide different values of high-tension volt-
ago for the different valves in the receiver.

The manner in which the potential is
“istributed thus depends largely upon the
.. pes of valve which are being fed with
current, and it is therefore desirable, if
possible, to design the potentiometer to fit
the particular circuit employed. Four or
five steps of 4,000 ohms each "provide a
very useful control,
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Here are the finest Loud Speakers yet produced—
without one you have never heard radio as it really is.

Hear one of these Speakers to-day ; it will be a revelation.
Phlllps Loud Speakers have a world-wide reputation
behind - them.

TypE 2007, supplied in three different colours :

Orange, black and gold

Vlolet black and gold £5 ..5 .0
Brown, black and gold

Tyre 2016, Mottled Red - - - S50/«
Tyee 2026, Grey - - 80/~

PHILIPS
(/6_”9?30'1@

ADVT, OF PHILIPS LAMPS LTD., RADIO DEPT., PHILIPS HOUSE, 145, CHARING CROSS ROAD, LONDON, W.C,2. Arks $36
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STRT(Y.‘.‘LY gpeaking, this set could quite
correctly have been called the
‘ Beginner's Wave-Change Receiver,”
since the scheme adopted is so free from
complications of any kind. This title was

~‘-=|lIHllllllllIllllllllllllmIllﬂ-rHHmlml""lllflIIIlIllllIIllﬂﬂlIHIYQHIIIHHIIl!llIHIIllll-lINIIIIIIIIIHIIIHIIIIH"IIIIHIllllllmlmﬂllllllll =
= COMPONENTS REQUIRED.

Panel, 14 in. X 7 in. (Becol, ‘‘ Kay-
Ray,”’ Trolite, Ripault, Resiston, ste.).
Cabinet for same with baseboard 9 in.
deep (Camco, Caxton, Artcraft, Ray-
mond, Pickett, Lock, Bond, Gilbert,

Makerimport, ete.).

‘0005 variable condenser (Formo,

Lotus, Lissen, Igranic, Burton, Utility,

Dubilier, J.B., Cyldon, Pye, Colvern,

Ormond, ete.).

‘0001 reaction condenser (Cyldon,

J.B., Lissen, Burton, Crmond, Igranie,

ete.).

1 L.T. switch (Benjamin, Lissen,
Igranic, Lotus, Bulgin, Burne-Jones,
Wearite, Pioneer, ete.).

Two-pole double-threw switch (Utility
or similar type.).

2 Anti-vibration valve holders (Lotus,
Igranic, W.B., Bowyer-Lowe, Pye,
Formo, B.T.H., Burne-Jones, Wearite,
Burndept, Ashley, ete.).

Combined R.C. unit and valve holder
(Dubilier).

1 ‘25 and 1 megohm grid leaks for
the above (Lissen, lgramic, Dubilier,
Mullard, Pye, Ediswan, etc.).
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nut chosen, however, since no efficiency has
been sacrificed, and it is. therefore, just
as suitable for the advanced osnstructor
who wants the maximum . possible results.

The set derives its name from a two-valve
set with a similar tuning arrangement that

was desctibed last year in-PorurLar WrixE-
1ess.  The fact that this two-valve scb
proved very popular indicates that the
circuit is quite a successful one in the
hands of the average operator.

i

4 Single - coil mounts (Lotus,
Scott, ete.).

1 L.F. transformer (Ferranti A.F.5. in
set. Any good make, namely R.I.-
Varley, Lissen, Brown, Igranie,
Philips, Marconiphone, Mullard, also
suitable).

1 ‘0092 mid. fixed condenser (Dubilier,
T.C.C., Lissen, Mullard, Igranic,
Clarke, Goltone, Burne-Jones, etc.).

1 °0003 fixed condenser, with grid leak
clips (Magnum, Igranie, Lissen, T.C.C.,
Dubilier, Goltone, Clarke, Mullard,
ete.).

1 -001 fixed condenser (see above).

1 3-megohm grid leak (Dubilier, Lissen,
Igrani¢, Ediswan, Pye, etc.).

1 H.F. choke (Dubilier, R..-Varley,
Lissen, ‘Igranie, Lewcos, Cosmos,
Ormond, Burne-Jones, Wearite,
Bowyer,-Lowe, Colvern, Climax, etc.).

10 Indicating terminals (Eelex, Igranic,
Burton, Belling and Lee, etc.).

2 Terminal strips, 7 in. X 2 in. and
3in. X 2in.

Tinned wire, battery plugs, serews, etc.

Peto-
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Simmintinin

Ore of the great advantages of the set
is that apart from the double-pole change-
over switch all parts are absolutely standard,
and are omes which the constructor is
likely to have among his components.

No centre-tapped nor “ X" type plug-

in coils are required,

those of the
standard two-pin
type being employed.
Actually thero is
nothing special about
the switch, any sort
of D.PDT. one
being quite suitable. -
The panel has heen
kept as clear as
possible, all the ter-
niinals being camied
onebonitestripsat the
back of the setin the-
usual manner. You
may wonder why the
partieular panel lay-
out employed was .
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chosen. The reason for it will he appre-
ciated, however, on examining the back-of-
panel photographs. The components on the
panel arc so arranged that the wiring to
them is as ghort as possible, thus adding to
the efficiency of the set. '

A Compact Layout.

The grid-bias battery is housed inside the
cabinet, and room is provided for two
9-volt units, since it may be desirable to
employ a super-power valve in the last
position. Since two sets of plug-in coils
are required, extra space is taken up by
the tuning end of the set, and consequently,
in order to keep the set a reasonable size
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. This receiver is a modern three-

valve version of ome of the most

popular two-valvers published by

“P.W.” last year. Ms special

feature is a simple, efficient wave-
change switch,
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"a compact Jayout is adopted for the com-

ponents on the baseboard.

This, incidentally, tends to make the
wiring short, which is very desirable. Tn
order to help keep the sct compact, a com-
bired R.C.C. unit and valve holder is
utiliced for the second valve.

The set has a high degree of selectivity,
a fact which may puzzle the reader at
first, since only two coils are provided
for each wave-band, and neither of these
has any taps. Therefore, as the two
sets of coils are quite separate, it seems
that direct coupling for the aerial must
be in use.

AER/IAL

REACTION,
UNED,

I

£EARTH -

THEORETICAL CIRCUIT

will find it interesting to endeavour to balance the toeoretical circui

t against the actual connections. as showa in the photograph.
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This, however, is not. the case, as a close
study of the theoretical circuit diagram
will prove. It will be seen that a very
ingenious scheme is employed, in which
the reaction coil is also used as an aerial
coupling coil.

At first - this may appear to have the
drawback that the best size aerial coupling
coil may be either too large or too small
for smooth reaction control.

This possible difficulty is overcome by
providing a series aerial condenser, which
may be put in and out of civeunit by changing
the aerial lead from one terminal to another,
and also by providing a separate H.T. +
tap for the detector valve.

AT ETTRO TR IIRTTE DT T

You get as hxgh a degree of selec-
{ivity on the higher wave-band as
you do on the lower with this easy-
to-build and powerful set.

Designed and described by A. S.
CLARK “P.W.” Technical Staff,
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By adjusting the H.T. voltage on the
detector valve it is possible to alter the
ease with which it will oscillate, thus
altering the size of coil which will work best
as reaction. Im actual practice, I have had
no difficulty whatever m choosing suitable
coils, which will give good signal strength
at both ends of the tuning dizl, and which
give a smooth control of reaction round the
whole dial.

Smooth Reaction Control.

With reference to smooth reaction
wontrol, the set seems to be very good in
this way, gradual control being obtained
even with voltages as high as 90 and 100

‘en the detector valve.” This is, of course,
cocounted for to some extent by the fact
that the detector valve is followed by an
R.C. stage.

One end of all four coils is common, and
the change-over switch merely connects
the aerial and tuning condenser to the
desired set of inductances. Reaction is
controlled hy means of a variable condenser
in the usual manner. ;

As a matter of fact, the circuit is really
one with Reinartz type reaction, in which
the aerial is joined to
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It is not, however, necessary to keep to
one of those mentioned, as other parts of
good make and similar type may bhe
employed. Actually, the set is not critical
as far as components are conceined. The
plug-in coils have not been included in the
list, but - suitable sizes are. mentioned .
towards the end of this article.

Constructional Details.

The construction of the set is similar to
tl_lz}t of most other str@ightfom:ard receivers,

cite end of the reac-

tion coil instead of to

its own separate wind-
ing. Following the
detector valve are two
stages of low-fre-
quency amplification,
the first being coupled
by the resistance-
capacity method, and

the second by means

REACT/ION
CONOENSER

LT
¥ & _Sw/rc‘h 7‘

of an L.F. trans- 1,4
former. [}
The amplification \;zr -

from two such stages, e/ - 3=

especially when a

T 3

really good L.F. trans-

former is cmployed, is very great, and is
obtained with practically no distortion.
It is thus possible with this sct to obtain
quite a number of stations at real loud-
speaker strength with sufficiently good
quality to make them really worth listening
to. It will be noted the two sets of coils
are arranged at right angles.

Avoiding Coil Coupling.

This is so that their fields will cut one
another at right angles also, and thus there
will be practically no coupling between
them. Although it is not likely that
trouble would be caused by the two sets
of coils becoming coupled, since one set is
alwags out of cireuit,

3
PANEL LAVOUT. Y885

and there are no points which will be found
to present difficulty.

First drill the panel in accordance with
the drilling diagram, not forgetting to
reverse the positions of the holes, since
vou will be marking out on the back of the
panel.

The dimensions of the terminal strips
can be obtained from the back-of-panel
diagram. When all the drilling is completed.
and the panel components and the terminals
mounted, the panel and terminal strips can
be screwed to the baseboard. If desired the
terminal strip can be cut to run right along

(Continued on mnext page.}

it is as well to be on y—
the safe side. The |
coils were therefore
placed at right angles,
so that all possible |
loss of efficiency i
obviated.

A list of all the com-
ponents required to
build this set will be
found on the page op-
posite this one. The
makes mentioned give
an indication of what
are suitable types and
class of components.

The effective mmphclty of both the tront and back- o!-panel designs of the ¢ Tom-Tit * Three are clearly illustrated by these two photos.
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THE “ TOM-TIT " THREE.
{Continued from previous page.)

* .

the back of the set instead of being in two

pieces and leaving a gap between them.
Now mount the components which go on

the baseboard. When doing this you sheuld
follow the layout given in the back-of-panel
diagram as far as possible. It is very im-
portant when fixing the coil mounts and
first valve holder into position to see that
these are so placed that the coils and valve
will not touch.

To obviate any trouble in this direction,

Popular Wireless, April 13th, 1829.

it is as well to insert the coils and valve
when finding the suitable positions of the
coil mounts and valve holder on the base-
board. Do not forget that room has to be
allowed at the left-hand end of the base-
board (looking at the set from the back) for
two grid-bias batteries.
(Continued on page 174)
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. THE “TITAK » THREE.
The Editor, POPULAR WIRELESS. -

Dear Sir,—Having just bullt up {ke “ Titan”
Three, 1 should-like to thank you for a wonderiul
circuit, which is far and away better than anything
1 have ever handied.

Tuning in stations is simplicity. itself—and the
quality is excellent. . .

The opinions of my fricnds are all alike—that it is
really a wonderful set.

One feels a trifle out of place when first handling
a set which requires least reaction at-the top of the
scale, but this soon comes just as easy as the other
way.

When I first built the set, I made my own coil
“unit; and although results were good on the long
waves, I came to grief on the short, for as soou as_
1 saowed the .glightest reaction "to the signal, it
vanished complegely. There was a peculiar deadness
amd 1nek of power anvwhere on the short. waves, So
I 1 fled th~ coit-out, and revound it, again observing
-all your directions to a fraction.,  ~

On inserting. this coil, things were as before—
deadness, and signals just audible L.S.

- On. putting in a professionally made coil, things
were' as I wrot€ carlier in this letter—simply fiue.

Now, can you tell e where I blundered with that
short-wave winding ? Did I nse thiu spaces, 8nd so
get too tight a coupling ? .

You may gitess I am curious on this point. especially |

since I was so careful to get the coil right, as T thought.

Perhaps you will put me right.
Meantime, accept the good wishes
reader, 2nd my thanks for the * Titamn
. Yours sincerely,
Hants. e

[EDITORIAL NOTE.—The symptoms our :cor-
respondent reports seem to point very definitely
~to the-primary -winding having been in the wrong
direction, This is rather a, trieky little point if oue
has not had considerable experience of coil winding.
With a correct primary it-should appear to be a
continnation of the secondary, working upwards
from the bottom. Another way of regarding it is
to look at the two upper.ends of these windings
these ends point in opposite directions, as though
they had been formed by cutting into one of the
tarns of a coatinuons winding.

This, of course, i the correct deflnition of two
windings in the same direction, and i3 a point upon
which many home constructors are not quite-clear.]

gf a regular

D.G.R.

The Fuitor, POPTLAR \WIRELESS. | E

Dear Sir,—As requested by you I beg to mformy
vou tuat I have now received from Messrs, Paroussi
a very eofficient coil. The firm treated me very
fairly and frankly admitted that the coil first sup:
plied was wranely wound. I gather. there was
some smbiguity in the instrnctions you first issicd
regarding the winding of these “ Titan ™ coils, and that
Messrs, Paroussi & Co. were not the only firm which
went astray. "However, whatever is the real story
of the eoil, the one § have is quite all right, and the
set as a whole is extremely good. It ig, of course; -
not very selective wlien compared with sets having
more than one’ tuned ecircuit,” but it is sufliciently
gelective for'all ordinary purposes.swhile the:quality
of it reproduction  is extraovdinarily .good. 1%
separates Radid”Parig from 5 X X on the long-wave
Dbelt! while on the ‘shorter, wave-band it separates
2 L0 Stuttgars, aud Toulguse, and this is good
enough fur most ofy us. The * Titan - Three hu.i
here t5 keeg its end uy agzinst a. Marconi Straigh!
Righte'and & Silver Marshall 8Six, and it dods it ex-
tremely: Wvall,» The other evening we took the
Turin programime for an hour and a half, and the
quality of the output;was wonderful—in fact, giiite
up to the very high standard of the 8ilver Marshall,
and-that i3 saying a lot.

I know very little about wwircless, but I know

-t
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CORRISFONDENCE.

THE
“TITAN” THREE.

PIANO AS LOUD SPEAKER —
WHITE PRINT No. 10—THE “ P.W.”
“SUPER-SCREEN ** THREE.

*
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¢ Letters from readers discussing jnteresting and
4 topical wireless events or recording unusmal
. experiences, are always welcomed ; but it
must be clearly understood that the publication
of such doe3 in no way indicste that we asso-
ciate gurselves with the views expressed by our
correspondents, and we cannot accept any
responsibility for information given.—EDITOR.
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1
cnough to congratulate you on a really good receiver.
Yours faithiully,
A. D. G. SHELLEY.

Guildford. c

[EpITORIAL NOTE.—We <o not agree thai crror
in producing the “ Titan *’ coil can be attributed to any
ambiguity in our specification. Every mnufacturer
has the opportunity of having his prodnet tested and
approved by ounrselves, and this should emable him
to be certain of an accurate model for production
purposcs.] - ;

* We wouki suggzest to our correspondent that

this is ‘not quite a fair basis of comparison.  OQOur
elaim for: this set is that it is unusmlly seleclive foir

_ a type ingorporating only one tuned circuit.

. THE “P.W.” “SUPER-SCREEN " THREE.
The Editor, POPULAR WIRTLESS,

Dear Sir,—Having ‘read what so many of your
teaders have to say about their sets that they have
built has made me write to'{et you know about my
sat—the * Super-8creen-Grid ' Three. Long 1nay
it reign and receive. 1t is the second reeeiver that
I have built, and it i3 the admiration and envy of all
my (riends. I have an inditferent uerial shing between

he chipincys, but I can get over thirty stations on
higowd speiker. 1get Budapest, Katowice, Rome,
Lyone, Madrid. Barcelona, and Nurnburg, among
others. As for sclectivity, I get 5G B, Lyons,
Langenberg, Milan, and Berlin absoluteiy clear of
each other, Have also had Rabat, Morocco, on the
speaker. I am uging Cosgnr valves throuzhout—
. 2-volters. HMave all the stations charted, and the'
set is 50 easy to handle that my boy, aged nine, gets
any station that they réquite when I am away, It
there are any sceptics they can come and listen to seét
_any cveping.  While writing this we are listening to
‘an operatic broadeast from Rome (* Pagliare] '),
“One thing I would Jike you to do, and that, is—devise
some means to'utilise dual-range coils so as to do away
with coil changing and maké the sct “* super perfect.”
T might say that I built the cabinet myself with six-
ply wood, an ! it holds the batteries and accunulator ;
22 . by 16-in. by 10 in. :

Wishing you every suiccess and more circuits like
above.
- - Yours' faithfuily,

Drighton. _t o+ 7 - JOSEPHT LITMAN.

. * 2

THE ‘ TITAN ” COIL. £

. The Editor, POPULAR WIRELESS. . e
Dear Sir,—Having tried out three or four circuits

“jncorporating “your standard. broalcast -wave ~and

-loading coils, I have found out that by taking the .

bottom end of the aerial winding to the 216-tum
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eonpection Instead .of the O cont~¥ion on the
loading coil, X get Jouder signals by fx¢ thar, when I
connect up as per your diagrams. This method jin
no way alters the short-wave connections or circuit,
but on long waves brings the aerial tap to the grid
end of the coil instead of the earth end, as in your
method. I wonder if any POPULAR WIRELESS reader
has done a slmilar thing and got improved reception ?
I am pding to try the change-over out on a Standard
“ Titan ”? Coll nnit working in a ** Titan ™ Three set,
to see if I can get more volume on the long waves,
aithough therc is volume and stations enough to
satisfy most people, I should think. Congratulations
to you off having turned out such a fine set. Would
a neutratised H.F. valve work in place of the sereened-
grid and give moderate results ?
. Yours truly, S
OWENS.
Co. Durham. , g
[EDITORIAL NOTE.—This is an interesting example
of what ean be dowe in specialiy favoured localitics
where selectivity is not a serious consideration, and
a good deal can be sacrificed to get sensitivity. What
our correspondent does, of course, is in effect to
connect the cireuit to the older form of direct-coupled
aerial arrangement, which miay give sufficient
selectivity for such localities as his, but would
scarcely be adequate whem the user has to contend
with the * local station > problem. .
Regarding our eorrespondent’s finat ingniry :
$his rwould be very difficult, and would involve a
wood deal of drastic alteration. .

PIANO AS LOUD SPEAKER.
The Editor, POPULAR WIRBLESS,

Dear 8ir,—~I have read in the current issue of
PoruvrLAR WIRELESS a letter from your correspondent,
Herbert A. Bower. concerning the use of his piano as
doud speaker. I would like to wention, however,
that although vour ocorrespondent says that there is
no trace of ' hoominess ™ on the low notes, this is
most likely oausel by tha matnral sympathetic
quality of the piano strings, which would have the
effect of giving the real notes more definition, There-
fore, the reproduction lc -is now getting cannot, of
course, be true.

To illastrate my argument I snggest that your
correspondent shonld sing on to the piano strings and
then-stop suddenly. He will notice the piano actnally
reproduces the same note as he himself was singing.
This peculiar property is known as resonancc, and,
as will be seen, is apt to be rather misleading.

~ Yours traly,
Bl 8. ¥. DUNMORE.

LOOPING THE LCOP.
The Editor, POPULAR WIRELESS,

Dear Siir.—When will some enterprising individaal
market a_simple tool for makiog toops in thé ends of
wireg? In the days when piano wire was the
principle «ingrediont in making acroplanes 1 dis-
tinctly retiember coming across a pair of “ pliers ™
which did the job “*in one.” Y¥hat about it?

Yoyrs faithfully,
G. M. ParT.

Wok:ng, Surrey.

. WHITE PRINT No. 10.
The Rditor, POPTLAR WIRRLESS.

Doar Sir,—Might I say, sits, I am very grateisl for
above., I-am ab present {iving about two’and a half
miles’ from Newcastle (3 N 0). I can get now what
T have been wanting for a long time. 1 have put'in
place of the r/throttle resistance a~=potentiometer
(100 ohmsk and -0003 ﬂx‘gd for -0002, and [ chn
work my speaker on 40-30 volts, (2-volt Mullard
valves, L.E. and H.F.) The enils - re 75 aeriat and
80 reaction tuned in with a.-0003-mfd. condenser,

" Roll them ont more White Priate please. .

Newcastie-on-Tyng. = \WH.TE PRINT.

. o b

i

AM afraid the list of international
prefixés that I gave a few weeks back
was not perfectly complete. or correct.
Since its publication 1 have noticed the
following discrepancies ; Chile is apparently
using C‘i], not CA; Uruguay has started

using C X instead of C W ; Péruhas arrived--

on -the air with the prefix O A; South
Africaisusing Z 8, Z T and Z U’; and India
appears to be using both VT and VU.

Just to. lend a spice of variety to the
progranune I thought I would put a small
reception-test before our regular short-wave
enthusiasts, in the following form - who
can claim to have heard the greatest number
of British Colonies, Dominions and Protec-
torates ¥

I have an idea myself of the maximum
number “ hearable,” and should he greatly
interested to know whether anyone has
reached it. The results should make
interesting reading for regular followers

3. 5"

S S e < ?
{  SHORT-WAVE

NOTES.

By W, L. S,

x

of this column. Please send in lists to
“W L. 8,” c¢/fo The Editor.

There are now at least four active
telephony stations in Java, working oa
wave-lengths from 15 metres upwards.
The old calls AN E, ANF, etc,; have been
changed to PLE,PLF,PLGand PLR.
P L J works on C.W. on ahout 19 metres, 1
believe. What a hive of activity Java
seems to be for a relatively small part of the
world. I -think it must be that “that
“Philips feeling  is the cause of it ali !

I am collecting all the data I can oxn the

:
x

regular  broadcast transmissions on short
waves, and here again_ 1 should ‘greatly
welcome any informgtion that rcaders can
forward. It i3 quité impossible for' me to
listen for 24 hours every day. and- it is ‘certain
for this reason that someone’ or other will
have at some time picked up an interesting
transmission that I must have missed.

Incidentally, there arc rdther few shoit-
wave broadcasts that ecan really be termed
“regular” nowadays. Doubtless things
will improve in this direction later on, but all
schedules seem to be broken'up from time to
time without previous notice.

Naturally, on short waves it is impossible
to arrange a Schedule that-can be usefully
kept all the year round, on account of the
variation in the best time for reaching any

- particular spot, It seems to me that future
ghort-wave broadcasters will have to have
a ‘“sliding-scale” schedule, the variable
factor being either time or wave-length.
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FROM THE, TECHNICAL EDITOR'S NOTE BOOK

TWO NEW EKCO INSTRUMENTS.

Susual E. K. Cole, Ltd., of Leigh-on-
Sea, are this year well in the van

with mains devices, one of their
latest productions being the *Ekco-lectric
Straight Three.” Thls receiver, which is
supplied for either D.C. or A.C. mains,
derives all its power from the light socket.
No batteries of any kind are necessary.
You plug it into the mains just as you
would an electric iron or carpeb sweeper.
It is in every way a very excellent, proposi-
tion. First and most important, it is
completely safe and conforms with the
L.E.E. recommendations. It is enclosed
within a metal casing and cverything
seems to have been done to eliminate possi-
bility of accidenta] shocks. °

¥

The A.C. version of the new *‘Ekco® H.T. Unit.

The metal cabinet by the way, has an
artistic dark brown crystalline finish having
something of the appearance of art leather.
It is quite a break-away from conventional
practice, though none the less pleasing.
The circuit is a Det., 2 L.F. (resistance

and transformer), and it is interesting to .

note that a super-powec valve is used in
the last stage. The whole circuit appears
to have been designed for quality repro-
duction. The controls embody two slow-
motion dials, one for wave-length tuning
and the other for reaction control. Sockets
are fitted for a gramophone pick-up. A
further refinement is the provision of a
volume control.

The set will operate a moving-coil loud
speaker on the local station or Daventry
and, indecd, some of the more powerful
continentals. By the way, we must not
forget to mention that a wave-change
switeh is fitted enabling one to go over
from 240-550 to 1000— ,000 metres in
an instant. The set i3 a remarkably
stable one to handle and there is no hum.
It has ample selectivity.

From all this you might gather that the
outfit is a hundred-guinea model, and will

no doubt be surprised to learn that the
D.C. type cests only 19 guincas, and the

C. 21 guineas complete with valves and
moludmcr rovalties. This docs, indeed,
seen good value for money.

The other new Ekeco production is an
H.T. unit, the model 3 F.12. This unit is
suitable for sets up to three valves, and its
special feature is that it has a screened-
grid H.T. tapping. It is just the sort of
unit required for a set such as the “Titan”
or the Cossor ¢ Melody Maker.”

It has three voltage tappings, one of 60-
volts at two milliamps, approximately, for
the detector, another providing 120 to 150
volts for the L.F. stage and a low-current
high-voltage tapping for the supply for a
screened-grid valve. The price of the D.C.
model is £1 17s. 6d.

The A.C. model costs €3 18s. 6d., and
this employs a valve rectifier. - We have
tested the A.C. model and find it completely
satisfactory in every way.

COLUMBIA “LAYERBILT  BATTERIES.

Regarding the Columbia * Layerbilt”
battery, to which we referred recently,
we have received an interesting letter from
Messrs. J. R. Morris explaining the novel
construction in some detail

¢ The standard type primary cell consists
of a pressed zinc can in cylindrical form
with a round carbon electrode placed in
the centre, held in position by the usual
mixture of depolariser, etc., and sealed with
wax or pitch.

“On the other hand the  Layerbilt® cell
is constructed in flat form. It consists of
a layer of zine to which is annealed a thin
layer of carbon forming the

Pepular Wireless, April 13th, 1929.

thereforc the amount of zinc used is deter-
mined not so much by its electrical necessity
as by the size of the cell. In the same way
the carbon clectrode, which in the cvlindrical
cell is a thin pencil, by the ° Layerbilt’
construction is spread out into a thin sheet
of equal surface arca in opposition to the
zinc electrode.

“These are the apparent differences, but,
of course, therc afe other important points
in the construction which we cannot briefly
describe. The fact remains, however, that
this ‘Layerbilt' constiuction actually
gives 35 to 52 per cent more service. In
other words, if cxactly the same quantifies
of materials were made up in flat and
cylindrical form, the °Layerbilt’ battery
would have 353-52 per cent greater capacity.”
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Traders and manufacturers are invited
to submit radio sets, components, and
accessories to the ‘‘ P.W.”’ Technical
Department for test. AN tests are
carried out with striet impartiality,
under the personal supervision of the
Technical Editor, and readers are asked
to note that this weekly feature is in-
tended as a reliable and unbiased guide
as to what to buy and what to avoid.
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A DUAL RANGE COIL.

S. W. Seott & Co., radio tuner manufac-
turers, of Lothian Road, London, S.W.9,
who will be remembered by “ P.W.” readers
as regular “ P.W.” advertisers of an All-
wave Tuner Unit, have produced a new line
in the “ Little Wonder ” Dual Range Coil.
This coil retails at 10s. 6d., 1ncludmﬂ a push-
pull switch and full instructicns for fitting,

The coil is wound on a ribbed ebonite
former. The. low-wave winding is carried
out in green silk wire, and the reaction and
high wave in red silk-covered wirc. The
coil is very easily mounted on the baseboard
by the two feet provided, and the six ter-
minals are arranged around the busc, acees-
sibly but so positioned that the wires going
to them can be set well down.

The acrial terminal is taken to a tapping
on the low-wave coil. The wave-length
ranges covered by this coil are 200 to 6
metlcs, and 1,000 to 2,000 metres. This is
when a ‘0005 mfd. tuning condenser is used.
It will be gathered from the fact that the
over-all height is 4 in. and the diameter 3 in.

positive electrode. A thick
layer of depolariser is then
introduced and this is

insulated from the zin¢
(ncgative) electrode by
impregnated paper. To

this zinc clectrode is
annecaled the positive clec-
trode of the next cell, and
thus the battery of cells is
built up without external
connections of any descrip-
tion.

“By this construction a
greater quantity of active
material can be packed into
alimited space and, of course, the possibility
of internal high resistance through doubtful
soldered connections is entirely eliminated.
Undoubtedly the greatest advantage in this
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